A clear physics picture of TbBaCo 2 O 5.5 is revealed on the basis of density functional theory calculations. An antiferromagnetic (AFM) superexchange coupling between the almost high-spin Co 3+ ions competes with a ferromagnetic (FM) interaction mediated by both p-d exchange and double exchange, being responsible for the observed AFM-FM transition. And the metal-insulator transition is accompanied by an xy/xz orbital-ordering transition. Moreover, this picture can be generalized to the whole lanthanide series, and it is predicted that a few room-temperature magnetoresistance materials could be found in LnBa 1−x A x Co 2 O 5+δ (Ln=Ho,Er,Tm,Yb,Lu; A=Sr,Ca,Mg). Results. In the LDA PM band structure, the partially occupied Tb 3+ 4f bands are very narrow, contributing greatly to the density of states (DOS) at the Fermi level (E F ),
the observed FM state lying roughly between 260 and 340 K was ascribed to both the superexchange (SE) FM along the b-axis and the DE FM along the a-axis, and the lower-T AFM phase was ascribed to the overwhelming SE AFM.
However, it should be argued that such an OO IS state most probably leads to an AFM SE coupling along the c-axis as in the widely studied LaMnO 3 .
11 Consequently, the above explanation of the FM state is questionable, and thus the AFM-FM transition is somewhat hard to explain. . As a result, they show a great similarity to those at δ ∼0.5 in the electronic and magnetic properties.
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Moreover, this picture can be generalized to the whole lanthanide series as discussed below, by taking into account variances of both the spin state and the hole behavior, and a possible CO transition.
In the larger lanthanides, e.g., Ln=La, Pr, and Nd, the decreasing difference between 
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As discussed above, with increasing T the intermediate 
